Abstract. We examined the observed temperature data from Thermal Emission Spectrometer (TES) between heliocentric longitude L• = 141 ø and 146 ø (•10 Martian days in northern summer) during the mapping phase, then compared them with the simulated results using the NASA/Ames Mars general circulation model.
Introduction
One important aspect of Mars exploration involves understanding the weather and climate of the planet, a goal that is significant on its own and that helps in planning successful future missions. The Mars Global
The spacecraft entered its mapping phase in late northern summer and has been continuously surveying the surface and atmosphere of Mars. Readers are referred to Christensen et al. [1992, 1998 ] for more thorough descriptions of TES.
TES data
The raw data are the radiance of the surface and atmosphere system at different wavelengths (6-50 pm). They are then inverted to temperature profiles to 146.0 and is northern summer. As an example, the footprint tracks for ascending (i.e., dayside) and descending (i.e., nightside) orbits during the first 10-sol period were plotted in Figure I for the 2.9-mbar pressure level. There are some gaps near Olympus Mons, which is due to its topography. There are other gaps, most often at high latitudes, where the instrument was dedicated to limb sounding rather than nadir sounding.
The MGS ascending node is at 1400 local time (LT), and its descending node is at 0200 LT. The resulting footprint tracks slant from southeast to northwest on the dayside and from northeast to southwest on the nightside. Each orbit crosses the equator (7/87)x360 ø 
Results
As a first step, the whole globe was divided into 5 ø by 5 ø bins and all the data that fell into each bin were collected, note that these data were not taken simultaneously, but at two local times, 1400 or 0200. Then, data in the bins at the same latitude and at the same pressure level were averaged and treated as zonal means, and standard deviations associated with the zonal means were taken for either ascending or descending tracks, 
Assimilation Technique
Four-dimensional data assimilation problems in systems with large numbers of variables (e.g., the atmosphere or ocean) have been approached using Kalman filtering or a variational/adjoint method. These can be With these assumptions, the gain matrix becomes 2 x Nt2atNtong x 13 2.
Assimilated Results
The assimilation using r=0.34 and f=0.1 (hereinafter referred to as assimilation T34F1) was sampled along the trajectories of observations as in Figures 3 and 4 , then the sampled data were zonally averaged and standard deviations associated with the zonal means were calculated (Figure 8) . The maximum atmospheric temperature just above the ground is still smaller than the observations (Figure 3) , and the tropospheric temperature lapse rate in the assimilated field remains lower than observations. Compared with simulation T34F0 (Figure 4) , one can notice that at high latitudes of the summer hemisphere, the isotherms were brought down toward the ground. The difference between assimilation T34F1 and observations was plotted in Figure 9 . The misfit has been reduced overall, compared to Figure 5 , the size of the maximum at the north pole has decreased, so has the one at the top of the atmosphere above the equator. However, the misfit has increased by 5 ø at the ground level inside the polar vortex. The largest discrepancies in standard deviations are found in the polar front at 0.5 mbar and 1 mbar level for ascending and descending tracks, respectively. They are lower than that in the direct simulations, suggesting that the assimilation did succeed in pulling the high waves ac- 
